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Introduction

30
In recent years, an important number of synthetic compounds have been found in demonstrated to be efficient to remove pharmaceuticals and personal care products, as 45 reviewed by Brillas et al. [7] and, on the other hand, photochemical methods employing sunlight as irradiation source might also be of special interest because of the enhanced 47 sustainability they involve [8] . In this context, the Fenton reagent could be useful. It 48 consists in a mixture of iron salts and hydrogen peroxide at acidic pH; under these 49 conditions, iron catalyzes decomposition of hydrogen peroxide into highly oxidizing 50 spicies, such as hydroxyl radicals. Although this process occurs in the dark, it is greatly 51 enhanced upon UV-vis irradiation (λ < 500 nm) and hence, sunlight can be used as 52 irradiation source [9] .
54
There is some information on the treatment of emerging pollutants by the photo-Fenton 55 process [10] ; however, the use of highly acidic pH might be an important drawback for 56 the real applicability of this method. Processes based in the Fenton reagent, including 57 photo-Fenton, are less efficient at circumneutral media than at the optimum acidic pH 58 because of the low solubility of iron at neutral media, but also to a modified mechanism 59 which favours formation of highly oxidized iron species (e.g. ferryl ions) instead of the 60 more reactive hydroxyl radical [11] [12] [13] [14] required to mineralize all the organics was added at the beginning of the experiment.
105
The reaction was carried out at the optimal pH value (2.8), and at pH = 7; sulphuric acid 106 or sodium hydroxide were employed to adjust the pH. Eventually, humic acids (10 107 mg/l) were added to the reaction mixture. The effect of a photo-Fenton process was first checked at acidic medium (pH = 2.8)
168
using an initial high concentration of the target pollutants (50 mg/l). Figure 1 shows that 169 complete abatement of the parent pollutants was achieved after 50 min of irradiation. In 170 fact, more than 90% removal of the pollutants was reached after 15 min, except for 171 acetamiprid, which was more reluctant to this treatment. 
206
Results in Figure 3 show that according to the activated sludge assay, the initial toxicity 207 was ca. 50% and the sample was detoxified after 10 min of irradiation. In order to gain further insight into the mechanism at neutral medium, experiments were 275 carried in the presence of t-butanol, a well known hydroxyl radical scavenger. In order 276 to simplify the system, experiments were carried out only with caffeine; this compound 277 was chosen because suffers negligible photolysis and reaction is slow enough to allow 278 the measurement of accurate kinetic data. Pseudo first order rate constants were 279 determined with and without t-butanol at neutral pH; for the sake of comparison these 280 experiments were also driven at the optimal pH = 2.8 ( Figure 5) Figures 4F and 4G ).
313
Experiments were carried out using tap water, with and without humic substances
314
( Figure 4C and 4D, respectively). In this case, lower reaction rates were obtained,
315
showing that the sample matrix played an inhibitory role. This can be attributed to the 316 presence of inorganic salts in the medium, which have been described to inhibit the water. However, the EPs removal is still faster than for photolysis, showing that reactive 337 species generated by neutral photo-Fenton are responsible for some EPs oxidation. all cases, as its concentration was below the quantitation limit after 30 min.
362
Regarding to humic substances, the presence of these organics did not result in an 
Conclusions
372
Photo-Fenton process at mild conditions has been able to treat a mixture of six 373 emerging pollutants at moderate reaction times when they are at low concentrations.
374
The aqueous matrix had a remarkable influence in the process; in particular, humic 375 substances played a favorable role in the process at high EPs concentrations, although 376 the opposite behavior was observed as the EPs/humics ratio decreased, most probably 377 due to a scavenging effect of these substances. Despite some toxic by-products have 378 been detected when experiments were conducted at high concentration of the EPs, this 379 is not a major drawback, as they are eliminated after longer reaction times and, more 380 important, toxicities are very low at the concentration ranges commonly reported for
381
EPs at the effluents of wastewater treatment plants. 
